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at 37°C with shaking until reaching an optical density at 600nm of 0.5. L-(7-hydroxycoumarin-4-yl) ethylglycine was added at a final concentration of 1 mM and cultures were incubated an additional 15 min. IPTG was added at a final concentration of 0.2 mM to induce expression and the temperature was reduced to 30°C. Expression was carried out for 18-20 h. Cells were harvested and lysed via sonication. His-tagged proteins were purified via cobalt-affinity chromatography (His-Select, Sigma-Aldrich) and concentrated to a concentration of 1-2 mg/mL.
S3. Bulk Fluorescence Measurements
Fluorescent scans were measured with the following excitation/emission wavelengths using a Cary Eclipse Fluorescence Spectrophotometer (Agilent Technologies, Santa Clara, CA) at 25°C: 340 nm/ 400-500 nm; 295 nm/300-375nm; and 280 nm/300-375 nm. GR-WT (2.5 µM) and GR Y53/7HC (10 µM) were diluted with protein storage buffer (50 mM Tris, 100 mM NaCl, pH 8.0)
to the indicated final concentrations and measured in a quartz cuvette (pathlength = 1 cm). The PMT voltage was set to 800 V. Titration experiments were conducted at the protein concentrations indicated above inside the quartz cuvette. Stock solutions of croconic acid and glucuronic acid in protein storage buffer were prepared at 1 mM or 50 mM, respectively. Neither ligand has significant intrinsic fluorescence at this particular excitation/emission ( Figure S3 ).
The excitation wavelength was set to 340 nm and the emission wavelength was fixed at 455 nm.
Fluorescence intensity was measured continuously over the course of the titration, with 1- Figure S4 ).
Materials
L-(7-hydroxycoumarin-4-yl) ethylglycine was synthesized under contract from AsisChem Inc., using the procedure described in Wang et al. 
Computational Methods

S4. Atomistic Molecular Dynamics Simulations of unliganded GR and GR
Y53/7HC
-ligand
Complexes
The protocol used for the atomistic MD simulations was as described in Whalen and Spies, with the AutoSMILES utility, 9 which employs semiempirical AM1 geometry optimization and assignment of charges, followed by assignment of the AM1BCC atom and bond types with refinement using the RESP charges, and finally the assignments of general AMBER force field atom types. 10, 11 Prior to initiating the MD simulation, an optimization of the hydrogen bond network of the various apo GR or GR Y53/7HC −ligand complexes was obtained using the method established by Hooft et al. 12 in order to address ambiguities arising from multiple side chain conformations and protonation states that are not well resolved in the electron density. Following neutralization, a final density of 0.997 g/mL was employed. A previously described simulation annealing protocol was followed before initiation of simulations using the NVT ensemble at 298 K, and integration time steps of 1.25 and 2.5 fs for intra-and intermolecular forces, respectively. 
S5. Structural Clustering of MD Snapshots
Clustering of the MD snapshots was conducted utilizing the Ensemble Cluster tool of the UCSF Chimera package. 
S6. Random Structural Sampling of unliganded GR using CONCOORD (CONstraints to
COORDinates)
The CONCOORD approach is a method of generating random structures, while employing empirically determined upper and lower atomic distance constraints, yielding non-correlated protein ensembles that have compared favorably to experimental NMR structures. The Pythonbased CONCOORD plugin for the Linux distribution of YASARA Structure 13.4.21 5 was used to calculate favorable conformational isomers of the GR enzyme, based on the method of de Groot et al., 15 using the following specifications: van der Waals parameters = OPLS-X, maximum number of iterations/structure generated = 2500, Damping factor = 2.0. Eight CONCOORD structures were generated, as listed in Table 1 . The more structures generated by CONCOORD, the greater the structural similarity between the forms generated. Therefore, this number allowed us to sample sufficient conformational space while making efficient use of our computational time and energy. An unliganded GR snapshot that represented the lowest energy S7 structure from the production phase of the 20 ns atomistic MD simulations (described above) was used as the starting structure for calculations of the CONCOORD ensemble.
S7. Ensemble Docking of Croconate and Glucuronate
The ensemble of GR structures obtained by CONCOORD sampling (described above) was 
S9. Calculation of Dynamic Cross-correlation Matrix (DCCM)
The DCCM between residues i and j was calculated by dividing the dot product of any two residue displacements relative to an average structure, as described by Equation 1:
The value of d is the displacement of an atomic position from the ensemble average position, and the brackets represent averaging over the snapshots from the MD simulation of the GR Y53/7HC -ligand complexes.
S10. Superimposition of GR Structures and Application of the Global Distance Test (GDT)
YASARA Structure version 13.4.21 5 was used to superpose the unliganded GR crystal structure, CONCOORD structures, and representative cluster structures and apply the Global Distance Test (GDT). 20 This assessment tool evaluates the percentage of atoms of two structures that may be superposed within a defined distance. Here, we defined a cutoff value of 1 Å.
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SUPPORTING FIGURES Table S1 . Primers for site-directed mutagenesis. 
